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Abstract 
This study was carried out to investigate the lesions and causes of 
lungs condemnation of camels slaughtered at Tamboul abattoir.  
A total of 250 condemned lungs of camels at Tamboul abattoir 
were grossly and microscopically examined. Special stains were used to 
verify the lesions. Fifty samples from the condemned lungs were 
randomly collected for bacteriological examination. Blood and 
MacConkey agar were used for bacterial growth. The isolated bacteria 
were biochemically tested for identification.    
The pathological conditions seen in the condemned lungs included 
pneumonia (57.6%), hydatid cysts (31.2%) with some caseated material, 
aspiration of blood (14.4%), congestion (9.2%), fibrosis (6%), adhesions 
(2%), calcification (1.2%), emphysema (0.8%), abscesses (0.8%), oedema 
(0.4%), necrosis (0.4%) and haemorrhages (0.4%).  
Histopathological examination revealed presence of 
bronchopneumonia, interstitial pneumonia, fibrinous pneumonia, necrotic 
pneumonia, hydatid cysts, aspiration of blood, fibrosis, oedema, 
congestion, emphysema and calcification. For confirmation of the 
presence of elastic fibres, Verhoeff’s stain was used. The elastic fibres 
stained as black areas. Collagenous fibers were stained red with Van 
 18
Gieson’s stain, and calcifications were seen as black spots when using 
Von Kossa’s stain.    
 A total of 84 bacterial isolates were obtained from the fifty 
samples of pneumonic lung tissues. They consisted of 69 (82.14%) Gram-
positive isolates and 15 (17.86%) Gram-negative ones. The percentage of 
isolates in a descending order were Bacillus spp. (29.76%), Micrococcus 
spp. (23.80%), Staphylococcus spp. (14.28%), Corynebacterium spp. 
(9.52%), Kurthia spp. (2.38%), Eubacterium spp. (2.38%), Klebsiella 
spp. (3.57%), Bordetella spp. (3.57%), Vibrio spp. (2.38%), 
Achromobacter spp. (2.38%), Legionella spp. (2.38%), Pasteurella spp. 
(1.19%), Pseudomonas spp. (1.19%) and Moraxella spp. (1.19%).  
Staphylococcus aureus was isolated from caseated hydatid cysts. Some of 
these organisms are zoonotic and are hazardous to human health.   
In conclusion, hydatid cysts and bacteria isolated from the 
pneumonic lesions can affect human health since some of these 
organisms isolated are zoonotic and should be considered as public health 
hazards.  
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 اﻟﻤﺴﺘﺨﻠﺺ
إﻋﺪام رﺋﺎت اﻟﺠﻤﺎل اﻟﺘﻲ ذﺑﺤﺖ ب ﺎﺳﺒﺁﻓﺎت وأ راﺳﺔﺪأﺟﺮى هﺬا اﻟﺒﺤﺚ ﻟ
  .ﺗﻤﺒﻮل ﺑﻤﺴﻠﺦ
أﺳﺘﻌﻤﻠﺖ . رﺋﺔ ﺟﻤﻞ ﻣﻌﺪﻣﺔ ﻋﻴﺎﻧﻴًﺎ وﻣﺠﻬﺮﻳًﺎ( 052)ﺪراﺳﺔ هﺬﻩ اﻟ ﻓﺤﺼﺖ ﻓﻲ
ﺟﻤﻌﺖ ﺧﻤﺴﻮن ﻋﻴﻨﺔ ﻋﺸﻮاﺋﻴﺔ ﻣﻦ اﻟﺮﺋﺎت . أﺻﺒﺎغ ﺧﺎﺻﺔ ﻟﻠﺘﻌﺮف ﻋﻠﻰ ﻧﻮع اﻵﻓﺎت
ﻓﺤﺼﺖ . ﻜﻰزرﻋﺖ اﻟﻌﻴﻨﺎت ﻓﻲ أوﺳﺎط أﻗﺎر اﻟﺪم واﻟﻤﺎآﻮﻧ. ﻟﻠﻔﺤﺺ اﻟﺒﻜﺘﻴﺮي اﻟﻤﻌﺪﻣﺔ
اﻟﻤﺴﺘﻌﻤﺮات اﻟﺒﻜﺘﻴﺮﻳﺔ ﺑﻮاﺳﻄﺔ اﻻﺧﺘﺒﺎرات اﻟﻜﻴﻤﻮﺣﻴﻮﻳﺔ ﻟﻠﺘﻌﺮف ﻋﻠﻰ ﻧﻮع 
  .اﻟﻤﻴﻜﺮوب
  -:ﺷﻤﻠﺖ اﻟﺤﺎﻻت اﻟﻤﺮﺿﻴﺔ اﻟﻤﻼﺣﻈﺔ ﻋﻠﻰ اﻟﺮﺋﺎت اﻟﻤﻌﺪﻣﺔ اﻵﺗﻲ  
ﺑﻌﻀﻬﺎ ﻣﺘﺠﺒﻦ،  إرﺗﺸﺎف اﻟﺪم %( 2.13)أآﻴﺎس ﻋﺪارﻳﺔ   ، %(6.75)اﻟﺘﻬﺎب اﻟﺮﺋﺔ 
، %(2.1)،  ﺗﻜﻠﺲ %(2)ﺎت ، إﻟﺘﺼﺎﻗ%(6)، ﺗﻠﻴﻒ %(2.9)، إﺣﺘﻘﺎن %(4.41)
 .( %4.0  ) وأﻧﺰﻓﺔ  ( %4.0 ) ، ﻧﺨﺮ%(8)، وذﻣﺔ %(8.0)،  ﺧﺮاج %(8.0)ﻧﻔﺎخ 
آﺸﻒ اﻟﺘﺤﻠﻴﻞ اﻟﻨﺴﻴﺠﻲ اﻟﻤﺮﺿﻰ وﺟﻮد إﻟﺘﻬﺎب رﺋﻮي ﻗﺼﺒﻲ، اﻟﺘﻬﺎب اﻟﺮﺋﺔ  
اﻟﺨﻼﻟﻲ، اﻟﺘﻬﺎب اﻟﺮﺋﺔ اﻟﻔﺒﺮﻳﻨﻲ، اﻟﺘﻬﺎب اﻟﺮﺋﺔ اﻟﻨﺨﺮي، أآﻴﺎس ﻋﺪارﻳﺔ، إرﺗﺸﺎف اﻟﺪم، 
ﺗﻢ اﺳﺘﺨﺪام ﺻﺒﻐﺔ ﻓﻴﺮهﻮف ﻟﻠﺘﺄآﺪ ﻣﻦ وﺟﻮد  .ﺗﻜﻠﺲﺗﻠﻴﻒ، وذﻣﺔ، إﺣﺘﻘﺎن، ﻧﻔﺎخ و
اﻷﻟﻴﺎف اﻟﻐﺮوﻳﺔ ﺻﺒﻐﺖ ﺑﻠﻮن . ﺗﻈﻬﺮ اﻷﻟﻴﺎف اﻟﻤﺮﻧﺔ آﻤﻨﺎﻃﻖ ﺳﻮداء. أﻟﻴﺎف ﻣﺮﻧﺔ
اﺣﻤﺮ ﻋﻨﺪ اﺳﺘﻌﻤﺎل ﺻﺒﻐﺔ ﻓﺎن ﺟﻴﺴﻮن، وﻋﻨﺪ اﺳﺘﺨﺪام ﺻﺒﻐﺔ ﻓﻮن آﻮﺳﺎ ﺷﻮهﺪت 
  .     ﻧﻘﺎط ﺗﻜﻠﺴﻴﺔ ﺳﻮداء
. رﺋﻮﻳﺔ ﻣﻠﺘﻬﺒﺔ ﻋﺰﻟﺔ ﺑﻜﺘﻴﺮﻳﺔ ﻣﻦ ﺧﻤﺴﻴﻦ ﻋﻴﻨﺔ ﻷﻧﺴﺠﺔ 48ﺗﻢ اﻟﺤﺼﻮل ﻋﻠﻰ 
 51ﻋﺰﻟﻪ ﻣﻮﺟﺒﺔ ﻟﺼﺒﻐﺔ ﻏﺮام  و% ( 41.28) 96إﺷﺘﻤﻠﺖ هﺬﻩ اﻟﻌﺰﻻت ﻋﻠﻰ 
  : ﻧﺴﺒﺔ اﻟﻌﺰﻻت ﺗﻨﺎزﻟﻴًﺎ آﺎﻵﺗﻲ . ﻋﺰﻟﺔ ﺳﺎﻟﺒﺔ ﻟﺼﺒﻐﺔ ﻏﺮام %( 68.71)
، ﺟﻨﺲ %(08.32)  ، ﺟﻨﺲ اﻟﻤﻜﻮرة اﻟﺪﻗﻴﻘﺔ%(67.92)ﺟﻨﺲ اﻟﻌﺼﻮﻳﺔ 
ﻜﻮرﺛﻴﺎ ، ﺟﻨﺲ اﻟ%(25.9)، ﺟﻨﺲ اﻟﻮﺗﺪﻳﺔ %(82.41)  اﻟﻤﻜﻮرات اﻟﻌﻨﻘﻮدﻳﺔ
02 
، ﺟﻨﺲ %(75.3)، ﺟﻨﺲ اﻟﻜﻠﺒﺴﻴﻠﺔ %(83.2)، ﺟﻨﺲ اﻹﻳﻮﺑﺎآﺘﻴﺮﻳﻢ %(83.2)
، %(83.2)، ﺟﻨﺲ اﻷآﺮوﻣﻮﺑﺎآﺘﺮ %(83.2)، ﺟﻨﺲ اﻟﻀﻤﻴﺔ %(75.3)اﻟﺒﻮردﻳﺘﻴﻼ 
%( 91.1)، ﺟﻨﺲ اﻟﺰاﺋﻔﺔ %(91.1)، ﺟﻨﺲ اﻟﺒﺎﺳﺘﺮﻳﻼ %(83.2)ﺟﻨﺲ اﻟﻠﻘﻴﻮﻧﻴﻼ 
اﻟﺬهﺒﻴﺔ ﻣﻦ اﻷآﻴﺎس  ﺗﻢ ﻋﺰل اﻟﻤﻜﻮرة اﻟﻌﻨﻘﻮدﻳﺔ%(. 91.1)وﺟﻨﺲ اﻟﻤﻮراآﺴﻴﻼ 
ﺑﻌﺾ هﺬﻩ اﻟﻤﻴﻜﺮوﺑﺎت ﺗﺼﻴﺐ اﻹﻧﺴﺎن وﺗﺸﻜﻞ ﺧﻄﻮرة ﻋﻠﻰ . اﻟﻌﺪارﻳﺔ اﻟﻤﺘﺠﺒﻨﺔ
  .اﻟﺼﺤﺔ اﻟﻌﺎﻣﺔ
ﻓﻲ اﻟﺨﻼﺻﺔ ،اﻷآﻴﺎس اﻟﻌﺪارﻳﺔ واﻟﻤﻴﻜﺮوﺑﺎت اﻟﺘﻲ ﻋﺰﻟﺖ ﻣﻦ اﻵﻓﺎت اﻟﺮﺋﻮﻳﺔ 
ﺗﺆﺛﺮ ﻋﻠﻰ ﺻﺤﺔ اﻹﻧﺴﺎن ﻧﺘﻴﺠﺔ ﻷن ﺑﻌﺾ اﻟﻤﻴﻜﺮوﺑﺎت اﻟﻤﻌﺰوﻟﺔ ﻣﺸﺘﺮآﺔ ﺑﻴﻦ اﻹﻧﺴﺎن 
  .ﺑﺪ ﻣﻦ اﻋﺘﺒﺎر ﺧﻄﻮرﺗﻬﺎ ﻋﻠﻰ اﻟﺼﺤﺔ اﻟﻌﺎﻣﺔواﻟﺤﻴﻮان وﻻ
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INTRODUCTION 
Camel population in Sudan is estimated to be around 3.7 millions          
(Majid and Amel, 2007). Sudan and Somalia have about 70% of the total 
African camels and 55% of the world camel’s population (Wilson, 1984). 
The camel population in the Butana area has been estimated to be 
about 750.000 which represents 20% of the Sudan total camel herd            
(Musa, et al., 1989). 
The population potential of the camels has received little attention. 
There are five main areas where camels can contribute to the national 
income; these include meat, milk products, work power, hair and hides 
by-products (Elamin, 1979). 
Bacteria are considered the major cause of infection of the 
respiratory tract of the camel (Shigidi, 1972; Mohamoud et al., 1988; 
Mustafa, 1992). 
Environmental conditions, climatic changes and debilitating 
diseases play an important role as predisposing factors for respiratory 
infections. Various respiratory diseases have been reported in the Sudan. 
At the slaughterhouse, a large number of specific diseases and non 
specific conditions that affect lungs might be diagnosed as respiratory 
diseases. Some of these diseases are important because of their zoonotic 
nature and epidemiological importance. In this contract this study was 
conducted at Tamboul slaughterhouse.  
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The main objectives are; 
1. To investigate the causes of lungs condemnation in camels 
slaughtered at Tamboul abattoirs. 
2. To study and elucidation of the gross and histological picture of 
condemned lungs using routine and special stains. 
3. Isolation and identification of microorganisms from the condemned 
lungs. 
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CHAPTER ONE 
LITERATURE REVIEW 
1.1 Camel’s lung anatomy:  
There are two lobes in the camel’s lung; it’s characterized by the 
absence of fissures. Each lung has a cranial (apical) and caudal (basal) 
lobe, and the right lung has an accessory lobe in addition. The  lobulation 
is not distinct, although on closer examination small lobules separated by 
connective tissue are clearly visible (Smuts and Bezuidenhout, 1987). 
 
1.2 Camel’s lung histology:  
The alveoli are the functional units of the lung. The main cells 
types lining the alveoli are squamous epithelial cells (Don, 2007). 
The intrapulmonary bronchi in the camel’s lung camel are lined 
by respiratory epithelium. The submucosa of the bronchi consists of loose 
connective tissue with many elastic fibers, smooth muscle and cartilage. 
Respiratory bronchioles are absent; consequently, there are no 
bronchiolar cartilage and glands. Pores of Kohn are found in the alveolar 
wall. The visceral pleura is completely covered by both lungs. They were 
consisted of squamous mesothelial cells with varying amounts of elastic 
fibres and dense irregular connective tissue (Raji, 2006).   
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1.3 Camel diseases: 
Despite the importance of camel diseases there is a lack of 
reliable information on many of these important diseases including their 
incidence and control. In comparison with other domestic animals, 
diseases of the camel have not been extensively studied, probably 
because of the non- sedentary nature of the herds which are constantly 
moving in search of water and better grazing. The importance of camel 
diseases to production is uncertain and in most cases controversial 
(Wilson, 1984). 
Elamin (1979) stated that camel diseases were the least among 
domestic animals that received proper attention. 
 
1.3.1 Parasitic Diseases:  
1.3.1.1 Protozoal Diseases:  
The most important protozoal parasites which had been reported 
to occur in camels include the following.  
 
1.3.1.1.1 Trypanosomosis: 
The major protozoal disease affecting camels is caused by 
Trypanosoma evansi (Higgins, 1986). Trypanosomosis is the collective 
name given to variety of acute and chronic infectious diseases caused by 
trypanosomes (Boddie, 2005). 
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The disease is very common among camels in Sudan (Dafalla, 
1988; Darosa, 2000). It has been widely reported in the Butana area of 
Eastern Sudan (Agab and Abbas, 1996). 
The acute phase is characterized by intermittent fever, urticarial 
eruptions, watery nasal discharges, oedema of the lower parts of the limbs 
extending later to the other parts (throat, breast, abdominal sheath and 
scrotum), weakness, staggering gait and finally paralysis (Mohiudin, 
2007). In the acute form paroxysm of fever occurs, gradual emaciation, 
decrease in the size of hump, oedematous swelling on the abdominal 
sheath, nervous symptoms and death occurs after a few months (Edmond, 
2001). 
The chronic phase (Surra) is characterized by paroxysm of fever 
during parasitaemia, irregular appetite and loss of condition. The mucous 
membranes are pale and petechiated, the eyes are dull, paralysis, 
pneumonia and death (Edmond, 2001).  
 
1.3.1.1.2 Theileriosis: 
Theileria camelensis is the only species of Theileria recorded to 
infect the camel. It has been reported from Turkistan, USSR, Egypt and 
Somalia. It is transmitted by Hyalomma dromedarii (Barnett, 1977; 
Mohamed et al., 1990). The disease was not reported in the Sudan. 
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1.3.1.1.3 Anaplasmosis:  
The only report of Anaplasma infection in camels was from 
Somalia, in which Anaplasma bodies were found in erythrocytes from 
camels in Kismayo region (Anon, 1981). It is possible that infection with 
Anaplasma in camels might be more widespread than has been reported 
due to difficulties associated with diagnosis (Higgins, 1986). 
 
1.3.1.1.4 Leishmanosis: 
Leishmaniasis has been suspected to occur in camels, as they           
develop ulcers similar to those in man in regions where oriental sores 
occur (Manson, 1960). 
 
1.3.1.1.5 Coccidiosis: 
Camel coccidiosis is an enteric disease affecting young camels 
causing remarkable losses. It also causes progressive wasting and 
impaired production in adults. The first attempt to investigate the disease 
in the Sudan was carried out by Yagoub (1989). 
Coccidiosis is not a clinical disease of adult animals. Affected 
animals have diarrhoea, dysentery with blood in the manure, tenesmus, 
dehydration, variable appetite, and loss of body weight (Kenyon and 
Gasmir, 2001). 
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1.3.1.1.6 Balantidiosis: 
Balantidium coli (B. coli) are probably normal inhabitants of the 
alimentary tract of the camel. Gill (1976) detected trophozoites of B. coli 
in the faeces of 18% of clinically normal camels in India. Infection with 
normally non-pathogenic B.coli however has been incriminated as a cause 
of severe diarrhoea in camels. 
Ali and Abdel Aziz (1982) reported that severe diarrhoea in camels in 
Khartoum state was due to infection with B. coli. 
 
1.3.1.1.7 Sarcocystosis: 
Sarcocystis infection in camels was first reported by Masson 
(1910). The camel is the intermediate host and become infected after 
ingestion of the sporulated oocysts which have been passed in faeces of a 
carnivore (the original final host). The sporozoites exist in the gut of the 
camel, undergo a period of rapid division in the form of the characteristic 
sarcocysts (Higgins, 1986). 
Ginawi and Shommein, (1977) reported an incidence of 8% of 
Sarcocystis cameli in Sudanese camels. Manal et al. (2005) isolated 
Sarcocystis cameli the from intestinal mucosa of puppies that have been 
fed on a raw camel meat. 
 
 
 28
1.3.1.1.8 Toxoplasmosis: 
 Hagemoser et al. (1990) reported that congenital toxoplasmosis 
causes abortion in camels. Manal et al. (2005) isolated Toxoplasma 
gondii oocysts from kittens that were fed raw camel meat. 
Toxoplasma antibodies in camels were reported in India (Gill and  
Prakash, 1969), in Saudi Arabia (Hussein et al., 1988), in Abu Dhabi 
(Afzal, Sakkir, 1994), in Egypt (Abu-Zaid,2002) and in Sudan                         
(Abbas et al., 1987; Bornstein and Musa, 1987; Elamin et al., 1992). 
Manal et al., (2005) reported a prevalence of 68% toxoplasmosis, at        
El-Gadarif region, East of Sudan. 
 
1.3.1.2 Helminthosis: 
Cheema et al. (1984) reported Onchocerca fasciata in camels in 
Saudi Arabia. Schillhorn Van Veen et al. (1976) reported Onchocerca 
armillata from the aorta of camels in Nigeria. 
Elsinnary and Hussein, (1981) identified Onchocerca gutturosa in 
34% of slaughtered camels from different parts of the Sudan. 
Awad et al. (1990) identified Onchocerca armillata in 40% of 
slaughtered camels in the Sudan.  
Burger et al. (1988) reported seven species of gastrointestinal 
nematodes in Sudanese camels. These were Haemonchus longistipes, 
Trichostrongylus probolurus, Trichostrongylus spp., Cooperia pinetata, 
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Impalaia tubercular, Oesophagostomum columbianum and Trichuris 
globulosa. Manefied and Tinson (1997) described worm eggs from 
clinically normal camels. Parasitic eggs identified were those of 
Haemonchus spp., Trichostrongylus spp., Cooperia spp. and Nematodirus 
spp.. 
 
1.3.1.2.1 Lung worms: 
Reports of lung worms in camels are few, particularly in the 
dromedary. There are, however, records of Dictyocaulus cameli 
(probably a synonym of D. viviparus), D. viviparus and D. filaria. The 
worms are located in the trachea, bronchi and bronchioles and are mostly 
found in the moist Northern regions of the world. Bactrian camels seem 
to be infected more often than one- humped camels. Lung worms have 
been reported from Egypt, Russia and other countries (Curasson, 1947).  
 
1.3.1.3 Ecto-parasites: 
1.3.1.3.1 Mange: 
Mange or itch is very common among camels. It is caused by 
Sarcoptes scabiei var-cameli. Camels in poor condition from over-work 
or other causes appear to be predisposed (Edmond, 2001). Sarcoptic 
mange is generally recognized as one of the most serious diseases of 
camels (Higgins, 1983).  
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 Sarcoptes scabiei var-cameli is very prevalent among Sudanese 
camels (Mohamed et al., 1990). 
Other ecto-parasites of camels include ticks, myiasis and biting 
flies (Higgins, 1986). These have been reported in Sudan by Agab and 
Abbas (1996) and Musa et al. (1989). 
 
1.3.2 Fungal Diseases: 
1.3.2.1 Ring worms: 
Camel owners are familiar with ring worms, which occur most 
commonly in camels under three years of age (Manefied and Tinson, 
1997). The condition is characterized by circumscribed, crusty, hairless, 
lesions, 1 to 2 cm in diameter, distributed over the head, neck, shoulder, 
limbs and flanks (Andrew, 2004). Trichophyton spp. is the usual 
causative fungus (Higgins, 1986). 
 
1.3.2.2 Dermatomycosis: 
Wernery and Kaaden (2002) reported dermatophytosis to be          
a common disease of camels world wide. 
The disease is caused by dermatophytic fungi belonging to three 
genera Trichophyton spp., Microsporum spp. and Epidermophyton spp.. 
The lesion is characterized by circumscribed grey-white slightly raised 
hairless lesions which are typical for ringworms. Lesions 1-2 cm in 
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diameter are mainly found on the head, neck and legs. Another clinical 
picture is characterized by a more generalized condition which can be 
easily confused with mange (Schwartz and Dioli, 1992). 
 
1.3.2.3 Aspergillosis: 
This disease is caused by Aspergillus fumigatus (Upadhayay, 
2005). 
Elkhouly et al. (1992) reported aspergillosis in UAE. The disease 
is characterised by pyrexia, coughing, lacrimation, oedema, bloody 
diarrhoea and vomiting. Lesions of Aspergillus fumigatus alone or of a 
concomitant infection were seen in peribronchial, prealveolar and 
periarterial connective tissue with or without inflammatory reaction. 
Fungal hyphae morphologically identical to A. fumigatus hyphae were 
seen histologically in lung section (Zakia et al., 2000). 
In the Sudan, the infection with Asperigillus fumigatus was 
reported by Zakia et al. (2000), in El-Gadarif abattoir, Eastern Sudan. 
 
1.3.3 Viral diseases:  
1.3.3.1 Camel pox: 
Camel pox is one of the most important viral diseases that occurs 
during the rainy season (Cross, 1917).It is caused by Orthopox cameli 
(Schwartz and Dioli, 1992). The main features are mild fever, facial 
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oedema and pocks on the mucosa of the lips. Lesions may also occur on 
the teats. Young camels sometimes suffer from a generalized infection in 
which pocks are formed throughout the body and death may occur 
(Kenyon and Gasmir, 2001). 
Kriz (1982) recorded an overall fatality rate of 5.4% in Somali 
camels. Clinically, two types can be distinguished; the severe generalized 
form, which appears more frequently among young animals, and a milder 
type, encountered more often in older camels. A high incidence of illness 
and fatality rate were observed among male camels. 
The disease was also reported in camels by Kinne et al. (1998), in 
UAE, where the animals died from generalized respiratory lesions. They 
reported that the histological picture of the lung showed confluent foci of 
proliferated bronchial epithelium, necrosis and fibrosis. 
In the Sudan, the disease was shown to be among the most 
important camel diseases (Shommein and Osman, 1987). Khalafalla, et 
al. (1998) reported high serological prevalence (72.5%) of camel pox 
virus antibodies among Sudanese camels.  
 
1.3.3.2 Contagious ecthyma (para pox cameli): 
Contagious ecthyma infection in camels, caused by Para pox 
virus, was first reported in Kenya (Munz et al; 1986). Pox-like lesions are 
produced in dromedary and Bactrian camels. This disease is highly 
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contagious (Schwartz and Dioli, 1992). It primarily affects young camels, 
producing most regular localized lesions and frequently generalized 
change (Munz, et al; 1986; Munz, 1992). 
Abdelmelik et al. (1998) isolated camel contagious ecthyma virus 
in Eastern Sudan. 
 
1.3.3.3 Camel Papillomatosis: 
Outbreaks of papillomatosis have been reported in camel herds in 
Somalia (Schwartz and Dioli, 1992). It has been observed in all age 
groups but symptoms are completely different according to the affected 
age group. In adult camels the disease resembles bovine papillomatosis. 
Characteristic nodules are found mainly around the head, neck, shoulder 
and udder. In mature animals proliferative localized or generalized skin 
lesions develop about a week after exposure to sick animals. Lesions 
appear to be very itchy. There is a high incidence of conjunctivitis with 
severe secondary bacterial infection due to the lesion on the eyelids. 
Other clinical findings include marked oedema on the head and swelling 
of the mandibular and cervical lymph nodes (Schwartz and Dioli, 1992).  
This disease was reported in Butana area of Eastern Sudan by 
Agab and Abbas (1996). 
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1.3.3.4 Para-Influenza Type-3-virus: 
Burgemeister et al. (1975) reported high incidence of              
Para-influenza type-3-virus infection in Tunisian camels. 
           In Sudan, Bornstein et al. (1988) reported the occurrence of    
Para-influenza infection in camels by detecting antibodies in 81% out of 
120 serum samples examined. 
 
1.3.3.5 Foot and mouth disease (F. M. D): 
This disease is highly endemic in the Sudan (AbuElzein, 1983). 
Nasser et al. (1980) reported that internasally-infected dromedaries 
excreted F. M .D. virus in faeces for six days after incubation, virus 
excretion being highest on the 3rd day, but it is unlikely that camels suffer 
clinically from this disease. There is a possibility that the camel may play 
a role in the dissemination of foot and mouth virus as a carrier. In Sudan, 
Abu Elzein et al; 1989) recorded F.M.D.V. type A. 
 
1.3.3.6 Rabies:  
This disease is characterized by encephalopathy and ultimately 
death (Upadhayay, 2005).  Cases of rabies in camels are rarely reported 
(Higgins, 1986), however, Bah et al. (1981) reported an out break among 
camels in Mauritania. Peck (1966) has defined two forms of rabies in 
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camels, an aggressive form in which the camel attacks and bites other 
animals or man, and a dumb form.  
 
1.3.3.7 Rinderpest:  
 Although rinderpest has been said to affect all cloven-hoofed 
animals and yaks (Robertson, 1976), reports of clinical cases among 
camels are very rare. Dhillon (1959) reported 17 outbreaks of the disease 
in camels in India, during which 60 out of 128 clinically affected camels 
died.  
 
1.3.3.8 Rift Valley Fever (R. V. F): 
A serious epidemic of R.V.F. occurred in Egypt in 1977, in which 
camels were affected along with sheep, cattle, buffalos and goats 
(Meegan et al; 1979). 
 
1.3.3.9 Infectious Bovine Rhino-tracheitis (I.B.R): 
Bornstein et al. (1988) did not find I. B. R. virus antibodies in 
camels neither in Sudan nor in Somalia. However, Burngemeister et al. 
(1975) reported serological I. B. R. virus antibodies in camels in Tunisia.  
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1.3.3.10 Bovine Viral Diarrhoea (B. V. D): 
Bornstein et al. (1988) reported low prevalence of B. V. D. 
among camels in Somalia and over 15% in camels in Sudan. 
 
1.3.3.11 Blue tongue:   
Although, all ruminants are susceptible to blue tongue, however, 
no clinical signs or pathological lesions in camels have ever been 
reported. (Wernery and Kaaden, 2002) reported some sero-positive 
camels from a number of countries  
 
1.3.4 Bacterial Diseases:  
1.3.4.1 Anthrax: 
Bacillus anthracis may affect camels in a similar manner as in 
cattle and other livestock. Infections of camels from environmental spores 
lead to sudden death (Wernery and Kaaden, 2002). This disease is the 
most serious bacterial disease that affects camels. It occurs in all regions 
inhabited by camels. Camel-owners are well acquainted with the disease 
(Rutter and Mack, 1963).  
Rawat et al. (1990) identified organisms indistinguishable from 
Bacillus anthracis from a camel which died suddenly in India. The 
disease was reported in the Sudan (Musa et al., 1993). 
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1.3.4.2 Brucellosis: 
Camels may be infected by Brucella abortus and B. melitensis, 
which cause abortion and infertility (Wernery and Kaaden, 2002). 
Serological surveys conducted in camels in Russia, Kuwait, India, UAE 
and Kenya indicated that sero-prevalence of Brucella abortus ranges 
from 2% to 15% (Manefied and Tinson, 1997).    
Brucellosis in camels was first reported in Russia where camels 
were maintained in close proximity to each other. In Africa Brucella 
melitensis was the causative agent, whereas in USSR infection was 
usually due to Brucella abortus (Rutter and Mack, 1963).  
Brucella infection in camels has been reported in the Sudan since 
1971 (Mustafa and Awad Elkarim). 
Agab et al. (1995) succeeded in isolating Brucella abortus from 
lymph nodes, vaginal swabs and testes of sero-positive camels, but they 
failed to isolate the organisms from milk.  
Bornstein et al. (1987) investigated the prevalence of antibodies 
of Brucella abortus in serum from camels in Sudan and their results 
showed a prevalence rate of 5-9%. 
Refai (1992) summarised various surveys in Egypt with sero-
prevalence up to 24%, but he did not specify the species of Brucella 
involved. 
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1.3.4.3 Camel Plague:  
Camel plague caused by Yersenia pestis, was reported in 
Mongolia, China, India, Africa, Iran and USSR (Rutter and Mack, 1963).  
 
1.3.4.4 Paratuberculosis (Johne’s disease): 
Johne’s disease is caused by Mycobacterium paratuberculosis and 
affects camels worldwide causing characteristic clinical sings of severe 
diarrhoea culminating in death (Manefied and Tinson, 1997; Wernery and 
Kaaden, 2002).  
(Strogov, 1958) reported that occurrence of paratuberculosis in 
camels is rare but Mycobacterium johni was isolated in Turkmenistan. He 
stated that the disease was rare in young animals and the incidence of 
infection was high in camels 2-3 years of age.  
 A case was reported in a zoo camel in the U. S. A. by Amand, 
(1974). Clinical signs resembled those reported in cattle and included 
weight loss, chronic intermittent diarrhoea, collapse and death within four 
to six weeks (Higgins, 1986).  
 
1.3.4.5 Contagious skin necrosis:  
Contagious skin necrosis is widespread in all countries, including 
India, Egypt, Somalia and Sudan. Necrotic lesions in the skin, with 
abscesses in various parts of the body, sinus formation and enlargement 
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of local lymph nodes are characteristic features of this disease (Rutter and 
Mack, 1963; Mc Grane and Higgins, 1985).  
Camel abscess disease was surveyed by Yagoub, (1996), who 
found that 5.7% of the camels were infected in Butana region. He isolated 
Staphylococcus aureas, Corynebacterium pyogenes, Lactobacillus spp., 
Bacillus spp., Micrococcus spp., Proteus spp., Streptococcus spp., E.coli, 
Nocardia spp., Actinomyces spp., Pasteurella spp., Trichphyton 
verrecosum, Aspergillus fumigatus and Penicillium spp..  
 
1.3.4.6 Leptospirosis: 
Leptospirosis is the important diseases of all domesticated 
animals. It is caused by an organism of the genus Leptospira (Upadhayay, 
2005). 
It does not appear to have great importance with regard to camel 
health, as clinical symptoms are rare. In dry environments, sero- 
prevalence is very low (Manefied and Tinson, 1997; Wernery and 
Kaaden, 2002).  
  In Sudan, a serological survey for leptospirosis in camels revealed 
no detectable antibodies in the examined camels (Shigidi, 1974). 
Burgemeister et al. (1975) demonstrated antibodies in camels, 
mainly of Leptospira icterohaemorrhagiae, L. pomona and L. bataviae. 
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1.3.4.7 Salmonellosis: 
This is a disease of animals and man characterized by septicaemia 
and enteritis (Kenyon and Gasimir, 2001). Salmonella organisms may 
cause enteritis, septicaemia and abortion in she-camels. Chronic 
Salmonellosis is characterized by persistent diarrhoea, emaciation and 
death after a month or longer. (McGrane and Higgins, 1985). The enteric 
form of this disease has been reported in Sudanese camels (Curasson, 
1918).  
Salmonella isolates have been recovered from faeces of clinically 
normal camels in India (Malik et al., 1967). 
 
1.3.4.8 Clostridial diseases: 
Clostridial diseases do occur in camels (Wernery and Kaaden, 
2002). Leese (1927) reported tetanus in camels. Cross (1919) stated that 
occasional deaths occur due to blackquarter.  
 Provost et al. (1975) reported a severe outbreak of    Clostridium 
botulinum type - C in camels. 
Gameel et al. (1986) isolated C. perfringens type A, C. sordellii 
and Aeromonas hydropilia from portion of intestine of two Sudanese 
camels suffering from haemorrhagic enteritis and abomasitis.  
Haroun et al. (1990) isolated 132 strains of C. perfringens from 
livers, spleens, small intestines, abomasa and caeca of camels. 
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1.3.4.9 Tuberculosis: 
Tuberculosis is not common disease in camels probably because 
most herds are husbanded in such away as to avoid the closely-housed 
conditions which predispose to the disease (Higgins, 1986). 
The disease is characterized by the progressive development of 
tubercular lesions in most organs especially the lungs. Pulmonary 
tuberculosis is characterized by chronic cough due to bronchopneumonia 
(Upadhayay, 2005).  
Post-mortem examinations showed that the most frequently 
affected organs in camels are the lungs, bronchial and mediastinal lymph 
nodes, pleura and liver. The affected lung shows discrete miliary lesions 
on the surface and throughout the substance. Lesions may also be found 
in the spleen, kidneys and trachea (Mc Grane and Higgins, 1985). 
Although tuberculosis is not common in camels but when it is 
established in a herd, it can have a significant prevalence (Wernery and 
Kaadan, 2002; Manefied and Tinson, 1997).  
Refai (1992) reported a prevalence rate between 0.3 to 0.4% in 
camels in Egypt, but stated that tuberculosis only occurred in camels 
when they were in close association with infected cattle.      
Mohammed et al. (1993) isolated Mycobacteria from camels in 
Pakistani slaughterhouses.  
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Pavlik et al. (2002) reported the infection in Bactrian camels and 
other wild and domestic animals in six central European countries during 
(1995-1999).  
 
1.3.4.10 Pasteurellosis: 
The acute infection with Pasteurella multocida causes 
haemorrhagic septicaemia in camels. This disease was reported in Africa, 
India, Iran and USSR. There is also a peracute form of pasteurellosis 
associated with sudden death. The acute form is characterized by fever, 
anorexia, and development of oedematous swelling in the pharyngeal and 
prescapular regions, followed by death in two to five days. Abortion 
sometimes occurs. A third form of this disease may be seen in which 
diarrhoea which is sometimes bloody is the predominant clinical sign (Mc 
Grane and Higgins, 1985).  
Momin et al. (1987) described an outbreak of Pasteurellosis in 
camels in India. Both sexes were affected and showed fever, swelling in 
the throat region, dyspnoea and sudden death. Post-mortem examination 
showed acute congestion of the lungs, and Pasteurella multocida was 
identified from stained blood smears and cultures.  
In Ethiopia, Pasteurella haemolytica was identified as the most 
important organism involved in an outbreak of camel respiratory disease 
(Mersie, 1997).  
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This disease was also reported in Irag by Al-Ani, (1989). He 
found that 56% of the slaughtered camels showed pneumonic lesions 
from which Pasteurella multocida and Pasteurella haemolytica were 
isolated.  
In the Sudan, Elamin (1979) studied this disease in Eastern Sudan 
and isolated the organism from affected lungs. Hassan and Mustafa 
(1985) succeeded in isolating pure cultures of Pasteurella multocida type 
B from the bone marrow and intestinal organs of dead camels in an 
outbreak of pasteurellosis. 
 
1.3.5 Mycoplasmosis:  
Mycoplasmosis is an infectious septicaemic disease affecting 
animals. The respiratory infection in ruminants has two major types 
according to the species of the causative agent and the host (Jones and 
Hunt, 1997).  
In the Sudan, eight Mycoplasma isolates were recovered from 363 
samples collected from camels in different regions by Eisa (1985). Six 
isolates were obtained from nasal cavity and two isolates from pneumonic 
lungs. 
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1.4 Pathology of the camel lung: 
1.4.1 Atelectasis: 
Atelectasis is the failure of alveoli to open or the alveoli are 
collapsed and thus they contain no air. Macroscopically, the area is dull 
red in colour, and looks like the liver in consistency. Microscopically, the 
alveoli are compressed, air spaces are absent and bronchioles are 
collapsed (Chauhan, 2007).       
 
 1.4.2 Emphysema: 
Emphysema is characterized by dilatation of the alveoli. It may be 
acute or chronic, focal or generalized (Chauhan, 2007).  
There are two major forms; alveolar (vesicular) emphysema is 
characterized by excessive amounts of air within airspaces of the lung. 
Interstitial emphysema is the one in which there is air within the 
interlobular, subpleural, and other major interstitial zones of the lung 
(Jubb and Kennedy, 1993). Macroscopically, lungs are enlarged and 
flabby, pale and the cut surface is smooth and dry. Microscopically, the 
alveoli are distended (Chauhan, 2007).  
 
1.4.3 Haemorrhage:  
Haemorrhage in the lung (pulmonary haemorrhage) can occur as a 
result of trauma, viral and bacterial diseases such as pasteurellosis and 
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anthrax. Haemorrhage is always serious because the blood fills the alveoli 
causing their obstruction. Rupture of the major pulmonary vessels results 
in massive haemorrhage in lungs (Vegad and Katiyar, 2007). 
 
1.4.4 Pulmonary oedema: 
In pulmonary oedema, there is accumulation of serous fluid in the 
alveoli of the lungs. The aetiological factors of pulmonary oedema 
include bacteria, allergy and viruses (Chauhan, 2007).   
Pulmonary oedema can be classified into haemodynamic and 
permeability form. Grossly, oedematous lungs is wet and heavy (Vegad 
and Katiyar, 2007). 
Interstitial oedema is clear, colourless to slightly yellow, and the 
foam is white. Histologically, oedemic fluid is acidophilic, homogeneous, 
or faintly granular material filling alveoli (Jubb and Kennedy, 1993).  
 
1.4.5 Pulmonary infarction: 
Pulmonary infarction is rare, and is generally asymptomatic 
(Vegad and Katiyar, 2007). 
 
1.4.6 Pneumoconiosis: 
Pneumoconiosis is the granulomatous inflammation of the lung 
caused by aerogenous dust particles of sand, silica, carbon and asbestos. 
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It is also known as anthracosis. Grossly, dense fibrous nodules in the 
lungs and presence of carbon particles in bronchi mixed with mucous 
exudates. Microscopically, granuloma form around the particles of 
silica/asbestos and are infiltrated with macrophages, lymphocytes and 
giant cells. Silica produces cellular reaction (Chauhan, 2007). 
 
1.5 Pneumonia: 
Pneumonia is characterized by congestion and consolidation of 
the lungs. Clinically, it is manifested by dyspnoea, coughing, weakness 
and nasal discharge. The pathological lesion in lungs are produced in a 
similar way irrespective of the aetiological agent and includes congestion, 
red hepatization, grey hepatization and resolution (Chauhan, 2007).    
Pneumonia may be accompanied by inflammation of the 
bronchioles and often by pleurisy (Blood et al., 1983). 
Pneumonia is a major disease of domestic animals. Outbreaks 
occur in camel, cattle, buffaloes and small ruminants in various countries 
(Schwartz and Dioli, 1992).     
Pneumonia can be caused by different agents such as bacteria, 
viruses, fungi, parasites and chemical agents (Jones and Hunt, 1997). 
 Vegad and Katiyar, (2007) classified pneumonia in animals into 
four morphological distinct types; bronchopneumonia, interstitial 
pneumonia, embolic pneumonia and granulomatous pneumonia.  
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In many instances the gross and microscopic lesions are 
disconcertingly similar regardless of the causative agent. The disease is 
classically divided into four non demarcated stages which begin with 
congestion due to active hyperaemia, red hepatization, grey hepatization 
and finally a resolution phase (Jubb and Kennedy, 1993). 
The main causes of pneumonia are either clinical or biological 
agents. These agents include: 
1. 5. 1 Fungi:  
Mycotic pneumonia is caused by a variety of fungi and is 
characterized by the presence of chronic granulomatous lesions in lungs. 
Macroscopically, there are nodules in the lungs and caseation involves 
both bronchiole and alveoli and such lesions may also be present in the 
trachea and bronchi. Microscopically, granulomatus lesions and branched 
hyphae of fungi may be seen in the necrotic area (Chauhan, 2007). 
 
1.5.2 Parasites: 
1.5.2.1 Hydatidosis: 
This disease is endemic in South America, North Africa, the 
Middle East, the United States (especially the lower Mississippi Valley 
and Alaska), North and West Canada, India, Southern Europe, Australia, 
and New Zealand – especially in areas where sheep are raised (Masci, 
2001).  
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Hydatidosis (Echinococcosis) is a cyclo-zoonotic disease caused 
by the larval stage of Echinococcus granulosus (Saad et al., 1983). 
The camel is one of the common intermediate hosts of 
Echinococcus granulosus. Camels and dogs are often in very close 
association in camel rearing communities (Higgins, 1986).  
Rupture of cysts and other means of cyst spillage produce 
infection, occasional obstruction or allergic reaction in the affected organ. 
In severe cases the allergic reaction can lead to anaphylactic shock (King, 
2000).  
It has been suggested that humans may be resistant to camel 
strains of Echinococcus granulosus (Wernery and Kaaden, 2002).  
Molecular studies have identified nine groups of Echinococcus 
granulosus (Bowles et al., 1992).  
The epidemiological studies of echinococcosis illustrated that 
infections with hydatid cysts were found to be highly prevalent among 
camels (48.69%) as reported by Saad et al. (1989) in ElObeid (Kordfan 
region), Sudan. This reflects the important role of the camel as a true 
intermediate host for Echinococcus granulosus. 
In Libya, Ibraham and Craig, (1998) examined 514 camel 
carcasses. They found 48% of camels were infected and the lungs were 
the most targeted organs (83.4%). 
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Mohammed (1997) studied hydatidosis in Nyala, and found that 
(79.5%) of examined camels harboured the larval stage of Echinococcus 
spp. while only 6.4% of cattle were infected.  
Osman and Suliman (2002) studied the epidemiology of this 
disease in camels in Tamboul abattoir. Their survey showed that 70 of the 
examined camels (55.7%) had larval stages in the lungs, 15 camels 
(21.4%) in the liver and 14 camels (20%) in both, liver and lungs.  
Saad (1982) reported Echinococcus granulosus in three dogs in 
Tamboul area. 
1.5.3 Bacteria: 
Bacterial pneumonia is characterized by exudation and 
consolidation of the lung (Jubb and Kennedy, 1993).  
Bacterial pneumonia may occur as part of a systemic disease 
caused by many bacteria including Streptococcus spp., Haemophilus spp. 
and Dermatophillus. Pleuropneumonia like-organisms were found in 
sporadic outbreaks of pneumonia in farm animals (Blood et al., 1983).  
The microorganisms isolated from pneumonic lungs of different 
animal species were Pasteurella multocida, Pasteurella haemolytica, 
Steptococcus spp., Corynebacterium pyogenes, Corynebacterium equi, 
Haemophillus influenza, Klebsiella pneumoniae, Staphylococcus spp., 
Pseudomonas aeroginosa, Diplococcus pneumoniae, Mycobacterium 
tuberculosis and Actinobacillus lignieresi (Jones and Hunt, 1983). 
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1.6 Types of Bacteria isolated from condemned Lungs:  
In Egypt, Farrag et al. (1953) studied pneumonia in camels 
slaughtered at Cairo abattoir. They isolated Corynebacterium pyogenes 
(20%), alpha-haemolytic Streptococci (12%), Diphtheriods(16%), 
Streptococcus viridans (20%), Salmonella spp.(2%), Alcaligens faecalis 
(22%), Coliform bacilli (16%) and Bacillus pyocyaneus (2%). 
Corynebacterium was found to be the most predominant organism 
associated with pneumonia in camels.  
Mohamoud et al. (1988) carried out bacteriological and 
pathological examination of affected camel lung in Egypt. Bacteria 
isolated were; Klebsiella spp., Pseudomonas aerogenes, Proteus vulgaris, 
Staphylococcus aureus, Streptococcus pyogenes, E. coli and Proteus 
rettergi. 
In Egypt, Thabet et al. (1994) isolated Streptococcus pyogenes 
(21.57%). Staphylococcus albus (18.36%), Diplococcus pneumoniae 
(17.65%), Klebsiella spp. (10.78%), E. coli (9.80%), Pseudomonas 
aerogenosa (8.82%), Salmonella spp. (2.9%) and Pasteurella spp. 
(1.96%).  
Arora and Kalra (1973) studied bronchopneumonia in camels in 
India, and isolated Klebsiella pneumoniae and Diplococcus spp. from 
affected lungs.  
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Al-Ani (1989) studied the respiratory infections of camels in Iraq. 
He isolated Pasteurella multocida, Staphylococcus spp., 
Corynebacterium pyogenes, E. coli, Pasteurella haemolytica, 
Pseudomonas spp. and Neisseria spp. from pneumonic lungs. 
Darraj and Salih (1996) studied the aetiology and pathology of 
camel’s lung lesions in Iraq. They found that 56% of pulmonary lesions 
were associated with bacterial infection.  
Mohammed et al. (1993) surveyed the bacteriological infections 
of camel lung in Pakistan. They found that 37% of lungs were free from 
pathogenic bacteria, while from the remaining 63% they isolated 
Staphylococcus spp. (30.15%), Corynebacterium spp. (20.63%), 
Streptococcus spp. (11.62%), E. coli (4.78%), Pseudomonas spp. 
(7.93%), Proteus spp. (11.12%), Klebsiella spp. (6.43%), Bacillus spp. 
(4.76%) and Mycobacterium spp. (3.17%).  
Zubair et al. (2004) isolated Corynebacterium, Staphylococcus, 
Streptococcus, Escherichia, Pseudomonas, Proteus, Bacillus, Klebsiella 
and Mycobacterium. spp. from pneumonic lungs in Pakistan 
In Saudi Arabia, Al-Doughaym et al. (1999) studied the aetiology 
of pneumonia in camels. Specimens collected were nasal swabs, tracheal 
swabs and lung tissue. Organisms isolated were Staphylococcus aureus, 
Corynebacterium pyogenes, Streptococcus pyogenes, Bacillus spp., 
Klebsiella pneumoniae, Diplococcus pneumoniae and E. coli. 
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In Jordan, Al-Tarazi (2001) studied pneumonia in camels 
slaughtered at Ramtha abattoir. Bacteria isolated were; Pseudomonas 
aeruginosa, Mannheimia haemolytica, Escherichia coli, Klebsiella spp., 
Staphylococcus aureus, Actinomyces pyogenes and haemolytic 
Streptococci.                                                         
In Sudan, Shigidi (1972) studied aerobic flora of camel 
respiratory tract. He isolated Bacillus spp. (30.5%), coagulase–negative 
Staphlococci (26.2%), Corynebacterium pyogenes (5.4%), Diphteroids 
(15.9%), Aspergillus spp. (8.7%), alpha haemolytic Streptococci (5.2%), 
Streptomyces spp. (4.1%), Klebsiella spp. (6.34%), caagulase positive 
Streptococci (5.1%), Escherichia coli (1.0%) and Enterobacter aerogenes 
(0.5%). He concluded that Corynebacterium pyogenes and coagulase 
positive Staphylococci were present in the upper respiratory tract as 
commensals and that they invade lung tissue and cause pneumonia 
following environmental stress and debilitating conditions. 
Mustafa (1992) studied pneumonia in camels in different regions 
of the Sudan. Clinical, bacteriological and histopathological studies were 
carried out. The disease was highly prevalent in autumn and lowest in 
summer. Old camels were the most affected group. Bacteria isolated 
were; Bacillus spp. (10.25%), Staphylococcus aureus (20.4%), 
Sreptococcus pyogenes (11.3%), Corynebacterium pyogenes (17.75), 
Diplococci (7.17%), coagulase–negative Staphylococci (9.56%), 
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Klebsiella pneumoniae (8.04%), E. coli (6.9%) and 2% mixed flora. The 
most severe lung lesions were found to be caused by Corynebacterium 
pyogenes, Staphylococcus aureus, Sreptococcus pyogenes and Klebsiella 
pneumoniae.  
Nasr (2003) isolated aerobic bacteria from the upper and lower 
respiratory tract infections in camels. He found that coagulase - negative 
Staphylococci, Bacillus spp., coagulase-positive Staphylococci, 
Actinomyces, Klebsiella spp., alpha haemolytic Streptococci, Diplococci, 
Pasteurella haemolytica and E. coli were present in upper and lower 
respiratory tract infection. Never the less, Pasteurella multocida, 
Haemophillus somnus and Micrococcus spp. were isolated only from the 
upper respiratory tract infection. 
Tigani et al. (2007) isolated Staphylococcus spp. (27.9%), 
Corynebacterium spp. (13.9%), Streptococcus spp. (13.9%), Bacillus spp. 
(12.8%), Pneumococcus spp. (11.8%), Enterobacteria spp. (9.6%), 
Micrococcus spp. (6.4%), Haemophllus spp. (2.1%), Actinoycetes spp. 
(1.07%), Pasteurella spp. (1.07%) and Pseudomonas spp. (1.07%) from 
pneumonic camel lungs in the Sudan.  
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CHAPTER TWO 
MATERIALS AND METHODS 
2.1 Study area (Figure, 1):  
This study was conducted at Tamboul slaughterhouse in Eastern 
Gazira Region, 150 km South of Khartoum North. It’s the capital town of 
Butana area, and the largest camel market in the Sudan. 
Camels are sold at Tamboul market twice a week. About 45 
camels are slaughtered every market day. 
                            
2.2 Samples:  
A total of two hundred and fifty condemned lungs from 
dromedary camels of different ages and sexes were collected randomly 
from Tamboul abattoir. Macroscopic examinations of the lungs were 
classified according to the pathological changes. Samples from the gross 
lesions were taken immediately and fixed in 10% neutral buffered 
formalin for histopathological examination.  
Fifty samples were taken randomly for bacteriological 
examination. The samples were taken aseptically into a sterile plastic 
container and conserved in thermo flask containing ice until cultured.    
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Figure (1):  Map of the study area (Butana area –Tamboul area) 
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2.3 Histopathological methods: 
Preparation of tissues for histopathological examination was 
performed according to the method of Bancroft et al. (1996). 
 
2.3.1 Fixation: 
About one cm3 of each lung tissue was fixed in neutral buffered 
formalin (10% formalin + 6.5g sodium dihydrogen orthophosphate + 4g 
di-sodium hydrogen), for at least three days. 
  
2.3.2 Trimming:  
The fixed samples were removed from the formal saline to a glass 
board and trimmed to have uniform shape and diameter of 0.5- 1 cm 
using scalpel blade. 
  
2.3.3 Tissue processing: 
The trimmed tissues were labelled and immersed in 70% alcohol 
for 15 minutes before it was introduced to processing.  
 
2.3.3.1 Dehydration:  
The tissues were dehydrated by ascending grades of methyl 
alcohol ranging from 70% to absolute alcohol.  
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2.3.3.2 Clearing:  
The dehydrated tissues were cleared using xylen and chloroform.   
 
2.3.4 Wax impregnation and embedding:  
Tissues were impregnated with three changes of paraffin wax at 
600C. Then they tissues were embedded in fresh wax and allowed to 
solidify at room temperature. 
 
2.3.5 Microtomy:  
The paraffin wax embedded tissue blocks were sectioned in 4-6 
microns thickness by a rotary microtome. The sections were fixed on 
labelled glass slides and dried in an incubator at 370C. 
 
2.3.6 Haematoxylin and Eosin Stain: 
The wax was removed from the sections by xylen, and then 
rehydrated by descending grades of alcohol (absolute to 70% alcohol). 
The sections were stained with haematoxylin for 10-15 minutes and 
excess stain was removed by 1% hydrochloric acid in 70% alcohol for 
few seconds. Then sections were stained in aqueous eosin for 3-5 
minutes. They were dehydrated in two changes of absolute alcohol for 
two minutes and cleared in xylene for one minute, and then the stained 
sections were mounted, covered with glass cover slip and fixed by 
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Canada balsam. The sections were allowed to dry for 24 hours before 
examination. 
 
2.3.7 Special stains: 
The methods used in all special stains follow those described by 
Bancroft et al. (1996). 
  
2.3.7.1 Van Gieson Technique for Demonstration of Collagenous 
Fibers: 
Sections were immersed in Weigert’s haematoxylin for 15-30 
minutes, stained in Van Gieson solution for three minutes, dehydrated, 
cleared and mounted with DPX for demonstration of collagenous fibres. 
  
2.3.7.2 Verhoeff’s Method for Demonstration of elastic Fibres:  
Sections were stained with Verhoeff’s solution for 15-20 minutes, 
differentiated by 2% aqueous ferric chloride, stained counter by Van 
Giesion, dehydrated, cleared and mounted.  
 
2.3.7.3 Von Kossa’s Method for Demonstration of Calcium: 
Sections were placed in silver nitrate solution and exposed to 
strong light for 60 minutes, treated with sodium thiosulphate 5 minutes, 
counterstained with eosin, dehydrated, cleared and mounted.  
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2.4 Bacterlogical methods:  
2.4.1 Sterilization and disinfection:  
2.4.1.1 Flaming:  
It was used to sterilize glass slides, cover slips, needles and 
scalples.   
  
2.4.1.2 Red heat: 
It was used to sterilize loop wires, points of forceps and spatulas 
by holding them over Bunsen burner flame until become red-hot.  
 
2.4.1.3 Hot air oven:  
It was used to sterilize glassware such as test tubes, graduated 
pipettes, flasks, forceps, Petri dishes and cotton swabs. The holding 
period was one hour and temperature was 1800C.  
 
2.4.1.4 Steaming at 1000C: 
Repeated steaming (Tyndallization) was used for sterilization of 
sugars and media that could not be autoclaved without detrimental effect 
to their constituents. It was carried out as described by Cruich shak et al; 
(1975). 
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2.4.1.5 Moist heat (autocleave): 
Media, solutions and plastic wares were sterilized by autoclave at 
1210C (151b/inch2) for 15 minutes. 
  
2.4.1.6 Irradiation:  
Ultra violet irradiation for 20 minutes was used to sterilize media 
preparation room.  
 
2.5 Reagents and indicators: 
2.5.1 Reagents:  
2.5.1.1 Sodium chloride / Normal saline: 
Normal, physiological, or isotonic saline was prepared as 
described in Oxide manual by dissolving 8.5 grams of sodium chloride in 
one litre of distilled water to obtain 0.85% concentration.  
 
2.5.1.2 Hydrogen peroxide (H2O2): 
It was obtained from British Drug House (B.D.H.). It was 
prepared as 3% aqueous solution and was used for catalase test. 
2.5.1.3 Potassium hydroxide: 
It was obtained from Hopkin and Williams. It was prepared as 4% 
solution according to Barrow and Feltham (1993) and used for Voges-
Proskauer test (V.P test). 
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2.5.1.4 Kovac’s reagent:  
This reagent was composed of 5g para dimethyl amino benzal 
dyhyde, 75ml amyl alcohol and 25ml concentrated hydrochloric acid. The 
reagent was protected from light and stored at 40C for indole test. 
 
2.5.1.5 Potassium hydroxide and hydrochloric acid:   
Potassium hydroxide and hydrochloric acid were used for 
adjusting the pH. 
 
2.5.1.6 Methyl red solution:   
Methyl red solution by (B.D.H.) was used red test for methyl was 
prepared as described by Barrow and Feltham (1993) by dissolving 
0.04gram of methyl red in 40ml ethanol and volume was made up to 
100ml with distilled water. 
 
2.5.1.7 Alpha-naphthol solution:  
Alpha-naphthol was obtained from Hopkin and Williams, London 
and the solution was prepared as 5% solution as described by Barrow and 
Feltham (1993). The solution was used for Voges-Proskauer test (V.P 
test).  
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2.5.1.8 Tetra methyl-p-phenyl amine dihydrochloride (Oxidase test 
reagent):  
This reagent was obtained from Hopkin and Williams, London. It 
was prepared as 1% aqueous solution and it was used for oxidase test. 
 
 2.5.1.9 Nitrate test reagent:  
Nitrate test reagent consisted of two solutions prepared according 
to Barrow and Feltham (1993). Solution- A was composed of 0.33% 
sulphanilic acid dissolved by gentle heating in 5 N-acetic acid. Solution -
B was composed of 0.6% dimethyl amine alpha-naphthyl amine dissolved 
by gentle heating in 5N-acetic acid.  
 
2.5.2 Indicators: 
2.5.2.1 Bromothymol blue: 
This was obtained from B.D.H. and was prepared by dissolving 
0.2g of bromothylmol blue powder in 100ml distilled water. 
 
2.5.2.2 Andrade’s indicators: 
This was composed of 5 g acid fuchsin, one litre distilled water 
and 150 ml N-NaoH. It was prepared as described by Barrow and 
Feltham (1993) by dissolving the acid fuchsin in distilled water then 
150ml of alkali solution was added, mixed and allowed to stand at room 
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temperature for 24 hours with frequent shaking until the colour changed 
from red to brown.  
 
2.5.2.3 Phenol red:  
It was obtained from Hopkins and William, London. It was 
prepared as 0.2% solution. 
  
2.5.2.4 Bromo crystal purple: 
Bromo crystal purple (0.2%) was added to 73ml of 0.05 N-NaoH 
and 63 ml distilled water. 
 
2.5.2.5 Gram stain reagent:  
2.5.2.5.1 Lugol’s iodine:  
Formula: 
Potassium iodide           20g 
Iodine                            10g 
Distilled water              1 Litre 
Potassium iodide was weighed and dissolved in about a quarter of 
water. Iodine was added to potassium iodide solution and mixed well. 
The solution was completed  to one litre with distilled water, mixed well 
and then stored in a dark place at room temperature. 
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2.5.2.5.2 Crystal violet: 
Crystal violet               20g 
Ammonium oxalate     9.0g 
Ethanol                        up to 95ml 
Crystal violet was weighed and alcohol was added, mixed well 
until the dye was completely dissolved. Ammonium oxalate was weighed 
and dissolved in about 200ml of distilled water, added to stain and 
adjusted to one litre with distilled water and mixed well and then stored at 
room temperature. 
 
2.5.2.5.3 Acetone-alcohol decolorizer: 
Formula: 
Acetone                                               500ml 
Ethanol or methanol, absolute             475ml 
Distilled water                                      25ml 
Distilled water was mixed well with alcohol, acetone was 
measured and added immediately to alcohol solution, mixed well and 
stored at room temperature. 
 
2.5.2.5.4 Diluted carbol fuchsin: 
One volume of strong carbol fuchsin was added to 10-20 volumes 
of distilled water to prepare diluted carbol fuchsin.  
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Strong carbol fuchsin consists of two solutions: 
1- Solution-A: Ten grams of basic fuchsin mixed with 100ml of ethanol 
(95%) and dissolved in stoppered bottle and kept at 370C over night. 
 2- Solution-B: Five grams of phenol mixed with 100 ml of distilled water 
and   dissolved.  
Strong carbol fuchsin was prepared by pouring 10 ml solution A 
into 100 ml of solution B. 
 
2.6 Preparation of media: 
2.6.1 Collection of blood for enriched media: 
Blood was collected into sterile flask with citrate by sterile 
syringe from the jugular vein of a healthy sheep. The blood was 
defibrinated by shaking the sterile flask. 
 
2.6.2 Blood agar: 
Forty grams of blood agar were suspended in one litre of distilled 
water, dissolved by boiling, mixed and sterilized by autoclaving at 1210C 
for fifteen minutes. It was then cooled to about 50o C defibrinated sheep 
blood 10% was added, mixed gently and fifteen ml of complete medium 
was poured into each sterile Petri dishes. The plates were allowed to 
solidify at room temperature on flat surface.  
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2.6.3 Mac Conkey agar: 
Fifty two grams of Mac Conkey agar were suspended in one litre 
of distilled water, dissolved by boiling, mixed and sterilized by 
autoclaving at 1210C for15 minutes and poured into sterile Petri dishes in 
fifteen ml amount. The plates were allowed to solidify at room 
temperature on flat surface.  
 
2.6.4 Nutrient agar:        
 Twenty eight grams of nutrient agar were suspended in one litre 
of distilled water, dissolved by boiling, mixed and sterilized by 
autoclaving at 1210C for fifteen minutes and poured into sterile Petri 
dishes in 15 ml amount. The plates were allowed to solidify at room 
temperature on flat surface. 
 
2.6.5 Nutrient broth: 
Thirteen grams of nutrient broth were added to one litre of 
distilled water, mixed well, distributed in five ml amount into clean test 
tubes and sterilized by autoclaving at 1210C for fifteen minutes. 
  
2.6.6 Nutrient Gelatine: 
An amount of 128 grams of nutrient gelatine powder was added to 
one litre of distilled water, dissolved by boiling, mixed well, then poured 
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into sterile Bijou bottles in two ml amount and sterilized by autoclaving 
at 1210C for 15minutes. 
  
2.6.7 Peptone water: 
Fifty grams of peptone water powder were added to one litre 
distilled water, mixed well, distributed in five ml amount into clean test 
tubes and sterilized by autoclaving at 1210C for fifteen minutes. 
 
2.6.8 Peptone water sugars: 
Peptone water sugars medium was prepared as described by 
Barrow and Feltham (1993). It contained peptone water (900 ml). 
Andrade’s indicator (10 ml), sugar (10 g) and distilled water (90 ml). The 
pH of peptone water was adjusted to 7.1-7.3 before the addition of 
Andrade’s indicator. The sugar was added to the mixture of peptone 
water and indicator, mixed well, distributed in two ml amount into clean 
test tubes containing inverted Durham’s tubes and sterilized by 
autoclaving at 1150C (101b/inch2) for 10 minutes.  
 
2.6.9 Hugh and Leifson’s (O/F) medium: 
This medium was prepared as described by Barrow and Feltham 
(1993). Two grams of peptone water, five grams of sodium chloride, 
(0.3gram) of potassium hypophosphate and three grams of agar were 
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added to one litre of distilled water, then heated in water bath at 550C to 
dissolve to solids. The pH was adjusted to 7.1 and filtered. The indicator 
bromothymol blue (0.2% aqueous solutions) was added and the mixture 
was sterilized at 1150C for 20 minutes. Filtered sterile glucose solution 
was added aseptically to give final concentration of 1%. Then the 
medium was mixed and distributed in ten ml amount into sterile test 
tubes. 
 
2.6.10. Mannitol salt sugar: 
Amount of 111 grams of mannitol salt sugar powder was 
suspended in one litre of distilled water, dissolved by boiling, sterilized 
by autoclaving at 1210C for fifteen minutes and then poured into sterile 
Petri dishes in fifteen ml amount. 
 
2.6.11 Simmon’s citrate agar: 
Twenty three grams of Simmon’s citrate agar powder were 
suspended in one litre of distilled water, dissolved by boiling, sterilized 
by autoclaving at1210C for fifteen minutes, then poured into sterile 
McCartney bottle and allowed to solidify in a slope position.  
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2.6.12 Motility medium: 
Motility medium was prepared as described by Barrow and 
Feltham (1993). It consisted of peptone (10g), meat extracts (3g), sodium 
chloride (5g), agar (4g), gelatine (80g) and distilled water (one litre). First 
the gelatine was soaked in water for 30 minutes. Then other ingredients 
were added, dissolved by heating, distributed into test tubes and sterilized 
by autoclaving at 1150C for twenty minutes. 
 
2.6.13 Urea agar medium:  
Amount of 2.4 g of urea agar base powder was suspended in 
(95ml) of distilled water, dissolved by boiling, sterilized by autoclaving at 
1150C for twenty minutes and cooled at 500C. Then 5 ml of sterile urea 
solution was added, mixed well, poured in amount of 10 ml into sterile 
McCartney bottles and allowed to solidify in slope poison.  
 
2.6.14 Aesculin agar:  
Aesculin agar was prepared as described by Barrow and Feltham 
(1993). Aesculin (1g), ferric citrate (0.5g) and agar powder (20g) were 
added to one litre peptone water. The solid ingradients were dissolved in 
peptone water, sterilized at 1150C for ten minutes, distributed into 
McCartney bottles and allowed to cool in slope position. 
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2.6.15 Nitrate broth: 
Nitrate broth was prepared as described by Barrow and Feltham 
(1993). Potassium nitrate (1g) was dissolved in nutrient broth (one litre), 
distributed into clean test tubes and sterilized by autoclaving at 1150C for 
twenty minutes. 
 
2.6.16 Glucose – phosphate medium (MR – VP test medium): 
This medium was prepared as described by Barrow and Feltham 
(1993). Peptone (5g) and 5g of phosphate buffer (K2 Ho4) were added to 
one litre of distilled water, dissolved by steaming, filtered and the pH was 
adjusted to 7.5. Then (5g) of glucose were added, mixed well, distributed 
into clean test tubes and sterilized by autoclaving at 1150C for fifteen 
minutes. 
 
2.6.17 Ammonium salt sugar (ASS): 
Ammonium salt sugar was prepared as described by Barrow and 
Feltham (1993). One gram of (NH4)2Hpo4, Kcl (o.2g), Mgso4.7H2o 
(0.2g), yeast extracts (0.2g) and agar (20g) were added to one litre 
distilled water. The solids were dissolved by steaming, then the indicator 
bromothymol blue (0.04ml) was added and the mixture was sterilized at 
121oC for fifteen minutes. The mixture was allowed to cool at about 
600C. Then appropriate sterile carbon hydrate solution was added to give 
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final concentration of 0.5 – 1%. The mixed product was distributed into 
sterile test tubes and allowed to solidify in a slope position. 
 
2.7 Culture media: 
2.7.1 Blood agar: 
This medium was used for primary isolation of bacteria and 
determination of colonial morphology and haemolytic activity of 
Staphylococci and other organisms.  
 
2.7.2 Mac Conkey agar: 
This medium was used for isolation of coliform and Pasteurella 
spp. 
 
2.7.3 Nutrient agar:  
This medium was used for growing of pure culture of bacteria.  
 
2.8 Isolation:            
Pneumonic lungs and caseous hydatid cysts were subjected to 
bacteriological tests. 
The surfaces of the lung tissue samples were stirred by red-hot spatula, 
allowed to cool and then small pieces from inner part were taken by 
sterile surgical scalpel blade and forceps. 
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These were inoculated onto 10% defibrinated sheep blood agar 
and Mac Conkey agar and incubated aerobically at 370C for twenty four 
hours as described by Barrow and Feltham (1993). Further incubation 
was continued for another twenty four hours if no growth was evident.  
 
2.9 Purification: 
All bacteria isolated were purified by several subculturing from 
single well-separated colony on nutrient agar plates. 
 
2.10 Microscopic examination:  
Smears were made from purified colonies, fixed by heating and 
stained by Gram stain methods (Cowan, 2003), then examined 
microscopically under oil immersion for purity and characterization of 
bacteria. 
  
2.11 Motility test: 
The test was prepared as described by Barrow and Feltham 
(1993).The tube of motility medium was stabbed by inoculums to depth 
of about five mm and incubated at 370C. Motile organism migrated 
through the medium, which become turbid while the growth of non-
motile organisms was confined to the stab inoculums. 
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2.12 Biochemical tests: 
2.12.1 Oxidase test: 
The test was done according to Barrow and Feltham (1993). 
Strips of filter paper were soaked in 1% solution of tetra methyl-p-
phenylene diamine dihydrochloride and dried in hot air oven and then 
placed on a clean glass slide by sterile forceps. A fresh young tested 
culture on nutrient agar was picked off with sterile glass rod and rubbed 
on the filter paper strip, if purple colour developed within 5-10 seconds, 
the reaction was considered positive. 
 
2.12.2 Catalase test: 
The test was performed as described by Barrow and Feltham 
(1993). A drop of 3% aqueous solution of hydrogen peroxide was placed 
on a clean glass slide. A colony of tested culture on nutrient agar was 
picked off and put on the drop of hydrogen peroxide. Evolution of gas 
and appearance of bubbles indicated positive test. 
  
2.12.3 The oxidation - fermentation (O/F) test:  
 The test was performed as described by Barrow and Feltham 
(1993). Duplicate test tubes of Hugh and Leifeson’s medium were 
inoculated by the tested organism. Soft paraffin oil was added to a depth 
of three cm above the medium to seal it from air. The tubes were 
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incubated at 370C and examined daily for 14 days. Yellow colour in open 
tube only indicated oxidation of glucose, yellow colour in both tubes 
showed fermentation reaction and blue or green colour in open tube and 
green colour in the sealed tube indicated production of alkali.  
 
2.12.4 Sugar fermentation test:  
The test was performed as described by Barrow and Feltham 
(1993). The peptone water sugar was inoculated with the tested organism, 
incubated at 370C and then examined daily for 14 days. Acid production 
was indicated by appearance of reddish colour, while gas production was 
indicated by presence of an empty space in the inverted Durham’s tubes. 
 
2.12.5 Indole production test: 
The test was performed as described by Barrow and Feltham 
(1993). The tested organism was inoculated into peptone water and 
incubated at 370C for 48 hours. One millilitre of the Kovac’s reagent was 
run down along side of the test tube. Appearance of pink colour within a 
minute indicated positive reaction. 
  
2.12.6 Voges-Proskauer (VP) test: 
The test was performed as described by Barrow and Feltham 
(1993). The tested culture was inoculated into glucose phosphate medium 
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(MR-VP medium) then incubated at 370C for 48 hours. Three ml of 5% 
α- naphthol solution and one ml of 4% potassium hydroxide was added. 
When bright pink colour developed within 30 minutes, the reaction was 
considered positive. 
 
2.12.7 Urease activity test:  
The test was performed as described by Barrow and Feltham 
(1993). The tested organism was inoculated heavily onto slope urea agar 
medium and then incubated at 370C for two days. The appearance of a red 
colour indicated a positive reaction.  
 
2.12.8 Nitrate reduction:    
The test was performed as described by Barrow and Feltham 
(1993). The tested culture was lightly inoculated into nitrate broth and 
incubated at 370C for two days. One ml of solution A followed by one ml 
of solution B on nitrate test reagent were added. A red colour indicated a 
positive reaction which showed the presence of nitrate. 
 
2.12.9 Citrate utilization:  
The test was performed as described by Barrow and Feltham 
(1993). The tested culture was inoculated as single streak over the surface 
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of slope Simmon’s citrate medium and examined daily for 7 days. 
Growth of the organism and changed colour indicated a positive test. 
  
2.12.10 Methyl red (MR) test:  
The test was performed as described by Barrow and Feltham 
(1993). The tested organism was inoculated into glucose phosphate 
medium (MR-VP medium) then incubated at 370C for 48 hours. Two 
drops of methyl red reagent were added, shaken well and examined. 
Appearance of red colour indicated a positive reaction, whereas orange or 
yellow colour indicated a negative reaction.  
 
2.12.11 Aesculine hydrolysis: 
The test was performed as described by Barrow and Feltham 
(1993). The tested organism was inoculated into Aesculine broth, 
incubated at 370C and examined daily for 7days. Black colour indicated 
positive reaction.  
 
2.12.12 Gelatine hydrolysis: 
The test was performed as described by Barrow and Feltham 
(1993). The tested culture was stabbed into nutrient gelatine and 
incubated at 370C for up to 14 days with daily examination, then every 2-
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3 days, then placed in a refrigerator for two hours. The liquefaction of 
gelatine indicated a positive test. 
 
2.12.13 Hydrogen sulphide (H2S) production:   
The test was preformed as described by Barrow and Feltham 
(1993). The tested culture was inoculated into nutrient broth, filter paper 
impregnated with 10% lead acetate solution was placed in the neck of the 
tube and incubated at 370C for two days. Brown or black colour of the 
paper indicated a positive reaction.  
 
2.12.14 Ammonium salt sugar (ASS) test:  
The test was performed as described by Barrow and Feltham 
(1993). The tested organism was inoculated on a slope of (ASS) medium 
and incubated at 370C for 14 days. The medium was examined for growth 
and acid production. 
2.12.15 Coagulase test: 
The test was performed as described by Barrow and Feltham 
(1993). An amount of 0.5 ml of an 18-24 hours broth culture of the test 
organism was added to 0.5 ml of 1: 10 dilution of human plasma in saline 
in small sterile agglutination tube, and then incubated at 370C for 4-24 
hours. Definite clot formation indicated a positive test. If negative, the 
tube was left at room temperature overnight and then re-examined.   
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CHAPTER THREE 
RESULTS 
3.1 Gross examination:  
The lungs subjected to the investigations were those condemned 
during the post-mortem inspection due to various pathological lesions. 
The causes of condemnation are shown in table (1). The main causes of 
condemnation were found to be pneumonia (57.6%), hydatid cysts 
(31.2%), aspiration of blood (14.4%), congestion (9.2%), fibrosis (6%), 
adhesions (2%) and calcification (1.2%). Emphysema and abscesses 
(0.8%), oedema, necrosis and haemorrhage (0.4%) were also 
incriminated.  
 
3.1.1 Pneumonia: 
Pneumonia was found to be the most important cause of lung 
condemnation in slaughtered camels (57.6%). The lesions of pneumonia 
varied from congestion and red hepatisation to grey hepatization to 
consolidation (Figure, 2 and 3). Hepatized areas had brown colour and 
hard textured. The lesions were more evident at the apical (cranial) lobes 
of the lungs. Fibrinous pneumonia is characterized by bloody fibrinous 
exudate. 
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Table (1): Camel lung condemnation at Tamboul abattoir: 
Cause Number of lesion in condemned lungs  % of condemnation  
Pneumonia 144 57.6 
Hydatid cysts 78 31.2 
Aspiration of blood 36 14.4 
Congestion 23 9.2 
Fibrosis  15 6 
Adhesions 5 2 
Calcification 3 1.2 
Emphysema 2 0.8 
Abscesses 2 0.8 
Oedema 1 0.4 
Necrosis 1 0.4 
Haemorrhage 1 0.4 
Total camel lungs 
condemnation  
250  
 
* Some condemned lungs have more than one lesion.  
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3.1.2 Hydatid cysts:  
Hydatidosis was reported as the second cause of condemnation. 
The sizes of cysts varied from one to fifteen cm in diameter. Two cases of 
hydatid cysts were caseated. More than one cyst can be found on a 
condemned lung (Figure 4,5 and 6).  
 
3.1.3 Aspirated of blood: 
Blood plaques were found scattered all over the lung due to 
aspirated blood (Figure, 7). 
  
3.1.4 Calcification:  
White to grey calcium deposits were found in lungs. The deposits 
were irregularly rounded with gritting feeling when the tissues were 
sliced with a knife (Figure, 8). 
 
3.1.5 Emphysema: 
Emphysematous camel lungs were enlarged in size, flabby, dry, 
pale in colour and easily compressed by finger (Figure, 9). 
 
3.1.6 Oedema: 
Oedematous lungs were enlarged, with an increase in weight and 
fluid was released when the surface of the lung was cut (Figure, 10). 
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3.1.7 Other lesions: 
These included congestion of the lungs which looked bright red in 
colour with areas of atelectasis in which the lungs appeared dull red, hard 
and depressed at the lung surface. Fibrosis of the lungs was also seen 
(Figure, 11). 
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Figure (2): Camel’s lung showing congestion and red 
hepatization, also grey hepatization.      
 
 
 
 
 
 
 
 
Figure (3): Camel’s lung showing grey hepatization. 
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Figure (4): Camel’s lung showing hydatid cysts (different sizes 
of cysts).   
 
 
   
 
 
 
 
 
 
 
Figure (5): Camel’s lung showing a hydatid cyst with a small 
size of, red hepatization and grey hepatization. 
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Figure (6): Camel’s lung showing caseated hydatid cyst. 
 
 
 
 
 
 
 
 
 
Figure (7): Camel’s lung showing aspirated blood. 
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Figure (8): Camel’s lung showing calcification.  
 
 
 
 
 
 
 
 
 
 
Figure (9): Camel’s lung showing emphysema. 
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Figure (10): Camel’s lung showing oedema. 
 
 
 
 
 
 
 
 
 
Figure (11): Camel’s lung showing fibrosis. 
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3.2 Bacteriological findings: 
Fifty pneumonic lungs randomly selected were tested by 
conventional bacteriological methods. All pneumonic lesions examined 
were positive for bacterial growth. 
A total of 84 isolates were obtained from the fifty samples of 
pneumonic lung. They consisted of 69 Gram-positive isolates (82.14%) 
and 15 Gram-negative ones (17.86%). 
The percentage of isolates in order of abundance were; Bacillus 
spp. (29.76%), Micrococcus spp. (23.80%), Staphylococcus spp. 
(14.28%), Corynebacterium spp. (9.52%), Kurthia spp. (2.38%) and 
Eubacterium spp. (2.38%). The Gram-negative bacteria isolates were; 
Klebsiella spp. (3.57%), Brodetella spp. (3.57%), Vibrio spp. (2.38%), 
Achromobacter spp. (2.38%), Legionella spp. (2.38%), Pasteurella spp. 
(1.19%), Pseudomonas spp. (1.19%) and Moraxella spp. (1.19%)  (Table 
2). 
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Table (2): The percentage of microorganisms isolated from 
pneumonic lungs: 
Species of bacteria No. of total isolates % 
Bacillus spp. 25 29.76 
Micrococcus spp. 20 23.80 
Staphylococcus spp. 12 14.28 
Corynebacterium spp. 8 9.52 
Kurthia spp. 2 2.38 
Eubacterium spp. 2 2.38 
Klebsiella spp. 3 3.57 
Bordetella spp. 3 3.57 
Vibrio spp. 2 2.38 
Acromobacter spp. 2 2.38 
Legionella spp. 2 2.38 
Pseudomonas spp. 1 1.19 
Pasteurella spp. 1 1.19 
Moraxella spp. 1 1.19 
Total 84 100% 
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  3.2.1 Gram-positive bacteria: 
A total of 69 organisms were characterized as Gram-positive 
bacteria. They included six genera. These included Bacillus spp. (25; 
29.76%), Micrococcus spp. (20; 23.80%), Staphylococcus spp. (12; 
14.28%), Corynebacterium spp. (8; 9.52%), Kurthia spp. (2; 2.38%) and 
Eubacterium spp. (2; 2.38%). (Table 2). 
  
3.2.1.1 Staphylococcus: 
The organisms were isolated from pneumonic lesions and 
caseated hydatid cysts. Twelve isolates of this genus were obtained. They 
represented 14.28% of the total isolates and 17.39% of the Gram-positive 
ones. (Table 2 and 3).  
Four samples were identified as Staphylococcus caprea and three 
as Staphylococcus auricularis. Also one sample of each of 
Staphylococcus aureus, S. sominis, S. arlettae, S. chromogenes and S. 
haemolyticus was identified. The Staphylococcus isolates were identified 
by their morphology, growth characteristics and their biochemical 
reactions as listed in Table (5). (Figure, 12). 
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3.2.1.2 Micrococcus:  
The organisms were isolated from twenty isolates with pneumonic 
lesions. This represented 23.8% of the total isolates and 28.98% of the 
Gram-positive bacteria as shown in Table (2 and 3). 
Ten samples were identified as Micrococcus luteus. It was the 
highest percentage of the total Micrococcus genus. Five samples were 
identified as M. vorinas.  
Micrococci were Gram-positive. They resemble Staphylococci 
morphologically but differ biochemically (Figure, 13).  
Biochemical tests used for identification of Micrococcus spp. are 
listed in Table (5). 
 Table (3): The percentage of Gram-positive microorganisms isolated 
from pneumonic lungs: 
Species of bacteria No. of total isolates % 
Bacillus spp.  25 36.23% 
Micrococcus spp. 20 28.98% 
Staphylococcus spp. 12 17.39% 
Corynebacterium spp. 8 11.60% 
Kurthia spp. 2 2.90% 
Eubacterium spp. 2 2.90% 
Total  69 100% 
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Table (4): The percentage of Gram-negative microorganisms isolated 
from pneumonic lungs: 
Species of bacteria  No. of total isolates % 
Klebsiella spp. 3 20 
Bordetella spp. 3 20 
Vibrio spp. 2 13.33 
Achromobacter spp. 2 13.33 
Legionella spp. 2 13.33 
Pseudomonas spp. 1 6.66 
Pasteurella spp. 1 6.66 
Moraxella spp. 1 6.66 
Total 15 100% 
  
3.2.1.3 Corynebacterium: 
Eight isolates of this genus were obtained. This represented 
9.52% of the total isolates and 11.59% of the Gram-positive bacteria 
isolated. (Table 2 and 3). Corynebacterium are Gram-positive rods. 
Biochemical tests for identification of Corynebacterium spp. are listed in 
Table (5). All the organisms were identified as Corynebacterium 
pseudodiphtheriticum (Figure, 14).  
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3.2.1.4 Bacillus: 
Bacilli represented the highest percentage of the total Gram-
positive bacteria isolated. Twenty five isolates of this genus were 
obtained. This represented 29.76% of the total isolates and 36.23% of the 
Gram-positive bacteria isolated. (Table 2 and 3).  
These are typical Gram-positive rods. Biochemical tests for 
identification of Bacillus spp. are listed in Table (5) (Figure, 15).  
 
3.2.1.5 Kruthia:  
Only two isolates were identified as Kurthia gibsonii. This 
represented 2.38% of the total isolates and 2.89% of the Grafwvm-
positive bacteria. Biochemical tests used for identification of Kurthia 
gibsonii are listed in Table (5). 
 
3.2.1.6 Eubacterium:  
Only two isolates were identified as Eubacterium spp.. This 
represented 2.38% of the total isolates and 2.89% of the Gram-positive 
bacteria isolated. Morphologically the organism is a Gram-positive rod. 
Biochemical tests used for identification of Eubacterium spp. are listed in 
Table (5). 
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Table (5): Biochemical tests used for identification of Gram-positive bacteria:  
Micro organism Growth in air oxidase Catalase O/ F Glucose Motility Spors 
Bacillus spp. + + + F/O/− Variable + + 
Microcooccus spp. + − + O − − − 
Staphylococcus spp. + + + F + − − 
Kurthia gibsonii + − + − − + − 
Eubacterium spp. + + − − + + − 
Corynebacterium 
pseudodiphthriticum 
+ − + − − − − 
 
(+): Positive. 
(−): Negative. 
(F): Fermentation. 
(O): Oxidation. 
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Figure (12): Staphylococcus spp. in blood agar media.  
 
 
 
 
 
 
 
 
 
 
Figure (13): Micrococcus spp. in blood agar media.  
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Figure (14): Corynebacterium spp. in blood agar media.  
  
 
 
 
 
 
 
 
 
Figure (15): Bacillus spp. in nutrient agar media.  
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3.2.2 Gram-negative bacteria: 
A total of 15 organisms were classified as Gram-negative 
bacteria. They included eight genera (Table 2). These were; Klebsiella 
spp. (3; 3.57%), Bordetella spp. (3; 3.57%), Vibrio spp. (2; 2.38%), 
Achromobacter spp. (2; 2.38%), Legionella spp. (2; 2.38%) and one 
isolate (1.19%) each of Pseudomonas spp., Pasteurella spp. and 
Moraxella spp.. 
 
3.2.2.1 Klebsiella: 
Only three isolates were identified as Klebsiella pneumoniae. 
These represented 3.57% of the total isolates and 20% of the Gram-
negative bacteria isolated. (Table 2 and 4). Biochemical tests used for 
identification of Klebsiella pneumoniae are listed in Table (6) (Figure, 
16). 
 
 3.2.2.2 Bordetella: 
Three isolates of this genus were obtained. These represented 
3.57% of the total isolates and 20% of the Gram-negative bacteria 
isolated. (Table 2 and 3). Biochemical tests used for identification of 
Brodetella spp. are listed in Table (6).  
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3.2.2.3 Vibrio: 
Only two isolates were identified as Vibrio furnisii. These 
represented 2.38% of the total isolates and 13.33% of the total Gram-
negative bacteria isolated. Biochemical tests used for identification of 
Vibrio furnisii are listed in Table (6).  
 
3.2.2.4 Legionella: 
Two isolates of this genus were obtained. These represented 
2.38% of the total isolates and 13.33% of the total Gram-negative bacteria 
isolated. (Table 2 and 4). Biochemical tests used for identification of 
Legionella spp. are listed in Table (6).  
 
3.2.2.5 Achromobacter: 
Two isolates of this genus were identified. These represented 
2.38% of the total isolates and 13.33% of the total Gram-negative bacteria 
isolated. (Table 2 and 4). Biochemical tests used for identification of 
Achromobacter spp. are listed in Table (6).  
 
3.2.2.6 Pseudomonas:  
Only one isolate of this genus was identified. This represented 
1.19% of the total isolates and 6.66% of the total Gram-negative bacteria 
isolated. (Table 2 and 4).  
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Pseudomonas are Gram-negative motile rods. The colonies of 
Pseudomonas produce green colour in blood and nutrient agar (Figure, 
17). Biochemical tests used for identification of Pseudomonas spp. are 
listed in Table (6).  
 
3.2.2.7 Pasteurella:  
Only one isolate of this genus was identified. This represented 
1.19% of the total isolates and 6.66% of the total Gram-negative bacteria 
isolated. (Table 2 and 4). Biochemical tests used for identification of 
Pasteurella spp. are listed in Table (6). 
  
3.2.2.8 Moraxella: 
Only one isolate of this genus was identified. This represented 
1.19% of the total isolates and 6.66% of the total Gram-negative bacteria 
isolated. (Table 2 and 4). Biochemical tests used for identification of 
Moraxella spp. are listed in Table (6). 
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Table (6): Biochemical tests for identification of Gram-negative bacteria:  
Micro organism Growth in air Motility Oxidase Catalase Glucose O/ F 
Klebsiella pnemoniae + − − + + F 
Brodetella parapertasis  + − − + − − 
Brodetella bronchoseptica + + + + − − 
Vibrio furnissi + + + + + F 
Legionella  spp. + + − + − − 
Achromobacter spp.  + + + + + O 
Pseudomonas spp.  + + + + − − 
Pasteurella spp. + − + + + F 
Moraxella spp. + − + + − − 
 
(+): Positive.           (−): Negative.            (F): Fermentation.            (O): Oxidation.            
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  Figure (16): Klebsiella pneumoniae in nutrient agar media.  
 
 
 
 
  
 
 
 
Figure (17): Pseudomonas spp. in nutrient agar media.  
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3.3 Histopathological findings: 
The histopathological findings observed in the affected lungs 
included the following: 
 
3.3.1 Pneumonia: 
Pneumonia was identified as bronchopneumonia, interstitial 
pneumonia, fibrinious pneumonia and necrotic pneumonia.  
 
3.3.1.1 Bronchopneumonia: 
There were congestion, haemorrhage and proliferation and 
hyperplasia of bronchiolar epithelium. Catarrhal inflammation of bronchi, 
bronchial epithelial and infiltration of neutrophils were also observed. In 
addition mononuclear cells inside the  bronchioles, bronchi and alveoli 
were seen (Figure 18 and 19).  
 
3.3.1.2 Interstitial pneumonia:  
There were thickening of alveolar septa. Infiltration of 
mononuclear cells between the alveoli was observed (Figure 20 and 21).  
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Figure (18): Camel’s lung showing bronchopneumonia 
(epitheloid and mononuclear cells infiltration inside the 
bronchi and peri bronchial area (H&E X40).   
 
 
 
 
 
 
 
 
 
 
 
 
Figure (19): Camel’s lung showing bronchopneumonia 
(epithelioid and neutrophils cells infiltration inside the 
bronchi and peribronchial area (H&E X40).   
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Figure (20): Camel’s lung showing interstitial pneumonia. 
(Thickening in the interstitial tissue, epithelioid and 
neutrophils cells infiltration between the alveoli) (H&E X40).   
 
 
 
 
 
 
 
 
 
 
 
Figure (21): Camel’s lung showing interstitial pneumonia 
(thickening in the interstitial tissue epithelioid and neutrophils 
cells infiltration between the alveoli) (H&E X100).   
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3.3.1.3 Fibrinous pneumonia:  
There were fibrinous exudates filling the alveoli which were pale 
pink in colour when stained with H&E. Alveolar congestion, 
haemorrhage and infiltration of neutrophils were also detected (Figure 21 
and 22).  
 
3.3.1.4 Necrotic pneumonia:  
There were necrotic areas surrounded by inflammatory cells 
which were mainly epitheliod and giant cells; with Bronchitis and 
desquamation of the bronchial epithelium (Figure, 24). 
  
3.3.2 Hydatid cysts:  
There were atelectasis, compressed alveoli and lymphoid 
inflammatory cells infiltration around the hydatid cyst wall. Violate 
irregular calcium granules were present in some hydatid cysts. The walls 
of the hydatid cysts showed fibroelastic connective tissue which was red 
in colour when stained in H&E (Figure 25 and 26) and it was black when 
stained in Verhoeff’s stain (Figure 34 and 35). 
 
3.3.3 Aspiration of blood:  
Red blood cells were found inside alveoli, bronchi and 
bronchioles (Figure 27 and 28).  
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Figure (22): Camel’s lung showing fibrinous pneumonia (fibrinous 
exudation inside the alveoli with neutrophils cell infiltration in the 
alveoli) (H&E X40).   
 
 
 
 
 
 
 
 
 
 
Figure (23): Camel’s lung showing fibrinous pneumonia (fibrinous 
exudation inside the alveoli with neutrophils cell infiltration in the 
alveoli) (H&EX100). 
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Figure (24): Camel’s lung showing necrotic pneumonia 
(necrosis, oedema, thickening in the alveoli and alveolar 
congestion) (H&EX40). 
 
 
 
 
 
 
 
 
 
Figure (25): Camel’s lung showing hydatid cyst (cyst wall, 
compressed alveoli and a zone of cellular infiltration including 
lymphoid and epithelioid cells) (H&EX40). 
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Figure (26): Camel’s lung showing hydatid cyst (cyst wall, 
compressed alveoli and a zone of cellular infiltration including 
lymphoid and epithelioid cells) (H&EX100). 
 
 
 
 
 
 
 
 
 
 
Figure (27): Camel’s lung showing aspiration of blood 
(H&EX40). 
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3.3.4 Fibrosis:  
Fibrosis was often seen in lungs that were affected with hydatid 
cysts and in angels of adhesions. The collagenous fibres were red in 
colour when stained with both H&E (Figure 29 and 30) and Van Geison 
stain (Figure 36 and 37).  
 
3.3.5 Calcification:  
Irregular violet calcium granules were observed in lung tissue 
when stained with H&E (Figure, 31), but when stained with Von Kossa’s 
stain black granules were observed (Figure 38, 39 and 40).  
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Figure (28): Camel’s lung showing aspiration of blood (RBCs 
in the alveoli, bronchi and bronchioles and giant alveoli) 
(H&EX40). 
 
 
 
 
 
 
 
 
 
Figure (29): Camel’s lung showing fibrosis (red coloured 
collagen fibers) (H&EX40). 
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Figure (30): Camel’s lung showing fibrosis (red coloured 
collagen fibers) (H&EX40). 
 
 
 
 
 
 
 
 
 
 
 
Figure (31): Camel’s lung showing violet coloured calcium 
granules (H&EX40). 
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Figure (32): Camel’s lung showing oedema, congestion and 
thickening in the alveoli (H&EX40). 
 
 
 
 
 
 
 
 
 
Figure (33): Camel’s lung showing oedema, alveolar 
congestion and thickening of the alveoli (H&EX100). 
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 Figure (34): Camel’s lung showing black colour elastic fibers 
in the wall of hydatid cysts (Verhouff’s stainX40). 
 
 
 
 
 
 
 
 
 
Figure (35): Camel’s lung showing black colour elastic fibers 
in the wall of hydatid cysts (Verhouff’s stainX100). 
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Figure (36): Camel’s lung showing red coloured collagen 
fibers (fibrosis) (Van Gieson’s stainX40). 
 
 
 
 
 
 
 
 
 
 
Figure (37): Camel’s lung showing red coloured collagen 
fibers (fibrosis) (Van Gieson’s stainX100). 
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Figure (38): Camel’s lung showing black coloured calcium 
granules (Von Kossa’s stainX40). 
 
 
 
 
 
 
 
 
 
 
 Figure (39): Camel’s lung showing black coloured calcium 
granules (Von Kossa’s stainX100). 
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Figure (40): Camel’s lung showing black coloured calcium 
granules (Von Kossa’s stainX100). 
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CHAPTER FOUR 
DISCUSSION 
 This study was attempted to find out the prevailing causes of 
condemnation of camel’s lungs at Tamboul abattoir which is one of the 
biggest camel markets in the Sudan. This is important in the 
epidemiological investigations of disease surveillance in the region and is 
considered as a diagnostic tool. Also it is of vast important to human 
health since lungs are consumed by large sector of urban and rural 
communities. 
In the present study the major cause of lung condemnation is 
pneumonia accounting to more than 50% of the samples examined. In 
Pakistan Zubair et al. (2004) reported 45%. Contrary to our findings, low 
incidence of pneumonia (10.2%) was reported by Al-Tarazi (2001) in 
Jordan. Similarly Tigani et al. (2007) in Sudan found that the incidences 
vary between 19.1% and 31.4% at Tamboul and Nyala abattoirs 
respectively. Mohamoud et al. (1988) in Egypt reported that the incidence 
of pneumonia was 12%. The variation may be due to climatic changes 
and the management system.  
The second important cause of lung condemnation is the presence 
of hydatid cysts which accounts to 31.2%. This is in agreement with 
Bekele (2008) who reported an incidence of 30.8% in eastern Ethiopia 
and in contrast to Zubair et al. (2004) and Tigani et al. (2007) who 
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reported an incidence of 40% and 40.4% respectively. This could be 
attributed to the fact that camel owners usually keep dogs with their 
herds. Dogs may have access to improperly disposed infected lungs 
which maintain the life cycle of the parasite. This is substantially 
important from public health hazards point. Further study should be 
carried out to confirm the role of camels in spreading the parasite among 
people.  
In this study caseated hydatid cysts were observed in the camels’ 
lungs. Staphylococcus aureus had been isolated from the caseated cysts. 
Although, caseated cysts had been reported before but no microorganism 
could be isolated from them. Gameel (personal communication) observed 
high percentage of caseated hydatid cysts in camel’s lungs at Saudi 
Arabia slaughterhouses but could not isolate microorganism from them.     
The prevalence of aspiration of blood was as high as 14.4% 
compared with that reported by Tigani et al. (2007) which was 2.2%. 
This is more likely due to improper technique of slaughtering and the 
time which elapses between bleeding and flaying. 
In this investigation the incidence of congestion was 9.2%. This 
finding is in disagreement with that of Zubair et al. (2004) which was 
22%.  
Fibrosis was found to be 6% of the collected samples. This 
finding is more or less consistent with that of Tigani et al. (2007) who 
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reported 4.4% but contrary to that reported by Bekele (2008) which was 
50%. 
In the present results the prevalence of emphysema and abscesses 
was 0.8% which are lower than that found by Tigani et al. (2007) which 
was (2.9%). This result also disagreed with that of Bekele (2008) in 
Ethiopia and Al-Tarazi (2001) in Jordan. These workers reported a 
prevalence of 3.85 % and 10.34% respectively. The low incidence of 
abscesses in this area may be attributed to the restricted animal movement 
and high nutritional quality pastures.  
Tuberclous nodules which are important zoonotic condition were 
not detected in this study.  This may be due to the fact that the time 
during the samples collection the camels were under strict quarantine 
measures due to the outbreak of haemorrhagic fever in the region 
according to the report of the (Annul Report of the Ministry of Animal 
Resources and Fisheries, 2008).  
The microorganisms reported revealed 84 isolates. Over 50% of 
the isolates reported in this study are known to be pathogenic to camels. 
The most predominant microorganisms revealed in this study were 
Bacillus spp. (29.76%), Micrococcus spp.(23.80%), Staphylococcus 
spp.(14.28%), Corynebacterium spp. (9.52%). Other organisms isolated 
were less than 4% and included Klebsiella spp., Bordetella spp., Vibrio 
spp., Legionella spp., Pseudomonas spp., Pasteurella spp. and Moraxella 
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spp.. The present findings are in agreement with Mohamoud et al. (1988) 
in Egypt isolated Klebsiella spp., Pseudomonas spp. and Staphylococcus 
spp., Al-Ani (1989) in Iraq isolated Pasteurella spp., Staphylococcus 
spp., Corynebacterium spp. and Pseudomonas spp., Mustafa (1992) in 
Sudan isolated Staphylococcus spp., Corynebacterium spp. and Klebsiella 
spp.,  Mohammed et al. (1993) in Pakistan isolated Staphylococcus spp., 
Corynebacterium spp., Bacillus spp. and Klebsiella spp., , Al-Doughaym 
et al. (1999) in Saudi Arabia reported Staphylococcus spp., 
Corynebacterium spp., Bacillus spp. and Klebsiella spp.,  Al-Tarazi 
(2001) in Jordan reported Pseudomonas spp., Staphylococcus spp. and 
Klebsiella spp.,   Nasr (2003) in Sudan reported Staphylococcus spp., 
Klebsiella spp. and Pasteurella spp.,  Zubair et al. (2004) in Pakistan 
isolated Staphylococcus spp., Pseudomonas spp., Bacillus spp. and 
Klebsiella spp.  and Tigani et al. (2007) in Sudan isolated Staphylococcus 
spp., Corynebacterium spp., Bacillus spp., Micrococcus spp., 
Pseudomonas spp., Pasteurella spp. and Klebsiella spp. However, some 
microorganisms which had been reported by other researchers were not 
isolated in our study. Nasr (2003) isolated Streptococcus spp., 
Actinomyces spp., Diplococcus spp., Staphylococcus spp. and E. coli 
from upper and lower respiratory tract of camels suffering from 
pneumonia, Mohamoud et al. (1988) isolated Proteus vulgaris, P. 
rettergi, E. coli and Streptoccus pyogenes. In Sudan, Tigani et al. (2007) 
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also isolated Staphylococcus capitis from pneumonic lungs at Tamboul 
area. Bacillus lacterosporus had been isolated from pneumonic lungs at 
Algadaref slaughterhouse by Afaf et al. (2009). In Iraq, bacteria identified 
from pneumonic lungs at slaughterhouse included Corynebacterium 
pyogenes, E. Coli and Neisseria spp. (Al-Ani 1989). In Jordan Al-Tarazi 
(2001) isolated Pseudomonas aeruginosa, Mannheimia haemolytica and 
E. coli from pneumonic lungs. The variations in the types of organisms 
isolated may indicate that camel environment was either contaminated 
with the isolated organisms or the normal flora flourishes under stressful 
condition.      
The histopathological examination provided evidence for the 
presence of bronchopneumonia, interstitial pneumonia, fibrinous 
pneumonia and aspiration of blood. These findings are in line with those 
of Tigani et al. (2007). However, Al-Tarazi (2001) observed 
bronchopneumonia and interstitial pneumonia only. Presence of fibrosis 
is in consistence with the findings of Bekele (2008), Tigani et al. (2007) 
and Al-Tarazi (2001).   
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CONCLUSION 
Although, there are many causes of lung condemnation in 
slaughtered camels, pneumonia and hydatid cysts are considered to be the 
highest causative agents leading to lung condemnation. 
The bacteria detected from pneumonic lesions revealed the 
presence of zoonosis causing agents. Some types of bacteria recovered 
from affected lungs are of zoonotic nature e.g. Staphylococcus aureus. 
Caseated hydatid cyst was found to harbour bacteria hazardous to 
human health.     
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RECOMMENDATIONS 
1. Further studies are needed to explain the role of dog population in 
the epidemiological of hydatidosis.  
2. Close cooperation should be promoted between the veterinary and 
medical professions for the national programme on prevention and 
control of diseases caused by condemned lungs. 
3. There is a need for the development of experimental animal that 
can be used to study the pathogenesis of the diseases caused by 
bacteria isolated from the lesions of condemned camel lungs and 
the nature of protective immunity. 
4. To evaluate the hazardous effect causes by the isolated organisms 
to human health.   
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